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(54) HEATING OF THIN FILM FORMING APPARATUS 

(57)Abstract: 

PURPOSE: To quickly raise temperature of a 
semiconductor substrate and alleviate 
reproducibility failure of an etching rate by 
heating a quartz boat and semiconductor 
substrate by radiation heat or in a direct 
manner. 

CONSTITUTION: After a semiconductor 
substrate 4, on which a silicon oxide film is to be 
formed, is loaded to a quartz boat 2, this quartz 
boat 2 is put into a quartz pipe 1 which is 
previously heated up to 400° C. After the quatz 
pipe 1 is evacuated, the nitrogen gas 5 heated 
up to 410W420 0 C through a heating apparatus 
is supplied with a pressure of 0.3 Torr in order 
to raise the temperature for 20 minutes. The 
heated nitrogen gas 5 passes through a nozzle 3 

and thereby it is heated up to the temperature of quartz pipe 1 , namely up to the 
same temperature as a thin film forming temperature and then injected to the 
quartz boat 2. After the heating for 20 minutes, supply of nitrogen gas 5 is ceased 
and then silane gas 5 and oxygen gas 7 are supplied to allow the growth of slicon 
oxide film at the surface of semiconductor substrate 4. Namely, the temperature 
rising speed of semiconductor substrate can be shortened by spraying the gas 
heated up to the temperature same as that of growth temperature to the quartz 
boat and semiconductor substrate or tray and semiconductor substrate. 
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Japanese Unexamined Patent Application, First Publication No. HO 1-292830 
(Embodiment 1) 

Figure 1 shows an Embodiment in which the present invention is applied to a 
low-pressure chemical vapor deposition device (LPCVD device). 

In the Figure, a heater 9 is mounted on the outer circumference of a quartz tube 
1 , and a nozzle 3 is mounted on the inner circumference and uniformly blows nitrogen 
gas 5 onto a quartz boat 2 and a semiconductor substrate 4. 

In the present invention, after mounting the semiconductor substrate 4, which 
forms a silicon oxide film, onto the quartz boat 2, the quartz boat 2 is inserted into the 
quartz tube 1 which has been heated to 400°C in advance. After creating a vacuum 
inside the quartz tube 1, the nitrogen gas 5, which has been heated to 410 to 420°C by 
passing through a heating device, is streamed at pressure of 0.3 torr, and heating is 
performed for 20 minutes. By passing inside a nozzle 3, the heated nitrogen gas 5 is 
heated to the same temperature as the temperature inside the quartz tube 1 , that is to say 
the thin film forming temperature, and the heated nitrogen gas 5 is blown onto the 
quartz boat 2. After 20 minutes of heating, the nitrogen gas 5 is stopped, a silane 
(SiFL*) gas 6 and an oxygen (O2) gas 7 are introduced, and a silicon oxide film is grown 
on the surface of the semiconductor substrate 4. 8 indicates an exhaust gas. The 
feature of this Embodiment is streaming the heated nitrogen while heating. Moreover, 
during the growth, a lowering of the temperature of the surface of the semiconductor 
substrate 4 is prevented even in the middle of the reaction by introducing the heated 
nitrogen from the oxygen piping (7) during growth. 
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